Long-term effects of estrogen on rat skeletal muscle.
The long-term effects of estrogen on the development of rat extensor digitorum longus (EDL) and soleus (SOL) muscles were examined using physiological and histochemical methods. The rats were in three groups: group 1, ovariectomized; group 2, sham-operated; and group 3, ovariectomized followed by estradiol administration. Isometric twitch and tetanic tensions of both the EDL and SOL obtained from 10-week-old rats were evoked by electrical stimulation. The isometric twitch tensions of the EDL in groups 2 and 3 were significantly lower than in group 1, however, there was no significant differences in isometric twitch tensions of the SOL among the three groups. The isometric tetanic tensions of the EDL in groups 2 and 3 were also significantly lower than in group 1, and the isometric tetanic tension of the SOL in group 3 was significantly lower than in group 1. There were no changes in the total number of muscle fibers or in the ratios of fiber types. But the mean fiber diameter of all fiber types (particularly in types IIA and IIB) was significantly lower in group 3 than in groups 1 and 2. Therefore, the possibility that estrogen may play an inhibitory role in the development of skeletal muscle fibers has to be considered.